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BASIC-ABSTRACT: NOVELTY - In producing an olefin type 
polymer with a terminal 

carbonyl group, a 2-20C olefin type monomer is polymerized 
using a metallocene 

type catalyst comprising (A) a zirconium compound having 
one or two 

cyclopentadienyl skeletons, (B) a borane compound or a 
borate compound and (D) 

a titanium compound. The resulting olefin type living 
polymer is then reacted 
with a carbonylation agent. 

DETAILED DESCRIPTION - In producing an olefin type polymer 
having a carbonyl 
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group at the terminal, an olefin type monomer of 2-20C is 
polymerized by 

employing a catalyst comprising (A) a zirconium compound 
having one or two 

cyclopentadienyl skeletons, (B) a borane compound or a 
borate compound and (D) 

a compound having titanium, at a polymerization temperature 
between -20 and 

-100 deg. C then the resulting olefin type living polymer 
is reacted with a 
carbonylation agent. 

The borane compound is B(Ph)3 (I) and the borate compound 
is B- (Ph) 4X+ (II) . 

Ph = phenyl optionally having a substituent; 
X+ = a cationic group. 

In an alternative production of an olefin type polymer 
having a carbonyl group 

at the terminal, an olefin type monomer of 2-20C is 
polymerized by employing a 

catalyst comprising (A) a zirconium compound having one or 
two cyclopentadienyl 

skeletons, (B) a borane compound or a borate compound, (C) 
an aluminum of 

formula AlR3-nYn (III), and (D) a compound having titanium, 
at a polymerization 

temperature between -20 and -100 deg. C then the resulting 
olefin type living 

polymer is reacted with a carbonylation agent. 
R = 4-20C hydrocarbon group; 

Y = halogen atom, alkoxy group, trialkylsiloxy group, 

di (trialkylsilyl) amino 

group or trialkylsilyl group; 

n = 0, 1 or 2. 

USE - The olefin type polymer is useful for a surface 
reforming agent, 

viscosity index improving agent, and resistance decreasing 
agent etc. 

ADVANTAGE - An olefin type monomer of 2 to 20C can be 
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f-yMf^ya. xf-i^ya. -fvrntryrxa. ^ 
y'jfyi, v**)W)\sym. v**)V*f)V^w 
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ya. 7x-yu (^)V) s^yvya. y'7x-;Mf 
l/ya. y7x^y'Jl/^J:>W^S. tzt 
£fcfe#2tf)*§£\ 2fflt7)AtJ:»)2^T'20^Cp 

[0032]loieHR^ (VI) X~*ZtL&mmiSzs7vi 
^y^x-y^^tf. CiSmtt. C2»*tt*fcli 

^ y b*y rmfot^h i t & . 

[0 0 33] HR^ (IV) - (VI) T^b3*l£Zr^ 
Wfl:^ (A) c^ftfllfcLTkL fcfcifcTFia^cO 
*W£>*i£* ztthcod-hXli. ^o^y^s/x- 
y^a. xf-yl^o^y^'x-yl^ yntry^?u 
^y^x-y^a. yf-y^^o^y^^x-y^a. f 

h^^yi^n^y^x-yi^a. ^y^fvWv? 
o^y^^x^ypa. >fyr~y^a. ^f-yM yr— yl" 
a. fb7t Hn>f yr^y^a. ^yktlx-ypai^g 

{f^2fflcoffifi^fc. tHHiFF. *^)vmfrt>mfti 

[0034] HR^ ( IV ) X$khZtlZtt&®l t LX 
It. tztUi (^o^y^x-ylO YV*^)VV)\, 
3-r>A, (i/^o^y^^'x-yi^) hU7x-yU^> 
(^^n^y^^'x-yi,) Mj^ys;;!/^ 
a-yy^ (v^u^y^'x-yk) hy^oni/yPr? 
(i/^n^y^xx~yl.) h^h^yy';^ 
(>-^n^y^xX-yU) (^h^r 
>-) S/y^-T>A. ^^n^y^^x-yM^yl/^o 
D>?yH?-i>A. ( P< o^y ^ S/'X ~yp) h»J 

^f-yl/i/ypa-^A. (^f^y^^n^y^^'x-yp) 
hVyx-jWJfra-V^ (x+)Vzs?u+<y9is3L 
->v) by^y^y^yP3-^A x {*+)Vi/9ux.y 
?i?jL-)V) hu^no^yun-^. (^^y^^n 
^y^yx-y^) Uh*^) y>3-W, 

(xV^y^o^y^^x-^) hU^^-yP^r?^ 
(Mi^f^o^^x^) Ml^<^ 
( hy^^y^yyki/^n^y^^x- 
yl^) hU^f-yl/^n-^A. (fh7^f;^n^ 
y^xx-y^) bU^^^rJ-^A. (^y^^^ 
ylo^o^y^x-y^) hil^^yUvyl/3-^A. 

(^y^^^yp^o^y^^x-yu) hU7x^y 
yprj-^A. (^y^^yp^u^y^yx-yi/) h 
y<y^>S/yU3xi>A. (^y^>/^y^^u^y^ 
v'xxyW) Ki^ooy;^-^ (^y^^f*y^ 
^n^y^yx^yu) hU> h^^i/ym^^A. (^ 
y^^^^^n^y^^xxyu) -J^)V (>h^ 
S^) s^nn^i^ (i/^o^y^i/x^yu) Mlxf- 
y^xyl^n-^A. ( S/^n^y^^'x^) MITotT 
yl/xyPn-^A. (S/^o^y^^'x-y^) fU*^ 
y^)Vi/}Vn-*;j±^ (^o^y^^'x-yu) by 

(y7x-yM»)y>3^, (S^O^y?^* 
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x~yu) S^^b K y K v^rJ-^A. ( S^p^y 

?yxxy^) bU^YTPtf^S^yl^^A. 
p^y^x-yp) M;7xy^r^^a-^A S (>- 
^p^y^'x-yp) i/7f/MV7n^yy>3z 

^S/y^rj-^A. (y?n^y'x-;Hy7W 
S^pp^rj-^A. (S^p^y^x-yW 
^S^PPi^n— *>A. ( ^?cK<y?^x-yU) 
y7xy^^nny>3-W, (S^p^y^'x io 
xy^) 7x^yy7ooy>3xW N (S^p^y 
^xxy^) (7x^y7f^y!j;W ^*yH?x 
^A. ( n-r^^^P^y^^'X-yU) S^f^n 

~)V) h »J /Mf^y>3-»)A, ( h »J 7yk* 

p^f-yl^^p^y^xxyp) hU^y^x>r?- 
*>a. (^x^y^^p^y^^x-yp) ^V;P#;l/ 
xyMf^yyPnx^A. (fb7Xf/^D^y^ 
f/x-yu) hU^y^y^yH7~^A x (^y?hLM 
^v-lly^^P^y^i^XXy^) h»J\yy>y>3 20 

-W v (^y^^f-yw^p^y^^x-yp) hj* 
^yf-yl^'yl/nx^A. (^y^^f-y^^p^y^ 
S/x-yP) ^yPi/? ppS^nx^A. (^y?*^ 
y^^p^y^^'x-yp) h!Jxh^yy;^zW, 

(^y^^f-yl/^^p^y^S/x-yp) MJ7xy*S/ 
v'yUnx^A. (^y^^^y^^p^y^^'xxyl/) 
pCh^i^pp^sx^A. (^y^^^yl/^^p 
^y?^x-yp) i?y *j*v?uuV)Va-*?JU^ 

(^y^^f-yl/^^P^y^^'xxyp) 7x7^yy7 
pp^'ymx^A. (>fyx-yp) MMf-yl/x/m- 30 
^A. (>fyrxyP) hU\yy>y;^x^, (>f 
yf^/H Mi^oDy>3-»>A, Hyrxyp) h 
y^h^^ylox^A. (^fyf-^) h'Jxh^y 
S/>3x*>A&fc'^W^x&« 

[0035] H&5$ ( V ) T'*b£*i£ <fc#fefc LT 
13. fchtfcfb'x (i^p^y^'xxyi,) V*+)V-J 
y^3X^A v b'X (i/^P^y^^X-y^) y7x-/P 
$/>nx^A. b'x (i^p^y^xxyp) >?x^yw 
^y^n-^A. b'x (S^p^y^'xxy^) >?<y^ 
y^*yUr?-^A. b'X (S^p^y^xxyl^) is* h 40 
^xylO-^A. b'X (v^p^y^S/X-yP) ^ 
pp^r?-^A. b'X (^p^y^'xxyiO j/t 
H»J Ki/'yl/3-^A. b'X (S^p^y^vx-yl-) ? 
ppb KU Hy>3-W, b'X Uf-yl^p^y* 
^'xxyu) y7f;Py>3z»)A, b'X (*+)V*/9u 
A^y^i/'x-yp) ^<y^yPi/>r?^A. b'X Mf* 
yl^p^y^y'x^yp) v^pp^yPn-^A. b'X 

(^y^^yP^p^y^'xxy^) s^f-yi^'yl/3 
-7A. b'x (^y^^^^p^y^^*x-yi/) y 
^y^'yi^'yiox^A. b'x (^y?^y^?p^y 50 
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?^x-yu) y?ony;^A, b'x (^y?^ 
^y^DW^yXZ^) ?pp^yl^>rix»>A. 
b'X (^y^f-yl/^^p^y^^'x-yp) tK'JR* 
^y^'y^x^A. (^p^y^'xxyi^) C<y? 
^yus^p^y^yxxyu) V*^)WJ)V^—*)&^ 
b'x (^p^y^i/'xxyp) ^^^yf-yu^'yun- 
»>A. b'x (v^p^y^^'x-y|/) >?m-MJy^> 
nx»>A x b'x (^?o^y?;/x-y^) 5/p-HJyU 
v'yl^x^A. b'x (S^p^y^'xxyu) b'x <S/' 
7xxy^^yp) i/y^n~i>A. b'X (z/9W^y9*J 
x~yu) i^p^'yPrix^A. b'x (s^p^y^S/ 
XxyU) ^f-y^pp>?yl/3-^A. b'X (^?P^y 
?v*xxyiO xf;P?nny>a^W, b'x (>-?p 
^y^S/xnyp) s^^p^^^ppi/yprjn^A. 
b'x (s^p^y^xxy^) 7x^noy;l/3- 
»>A N b'x (s^p^y^'xxyi,) ^y^'yp? pp^' 
yl^nx^A. b'X (x^P^y^^'x-yl/) tKUM 
fvl^'yPnx^A. b'X (y^o^yx^) ^ h 
^?on£yyl/3X*>A. b'X (y^D^yX- 
yW) xh^y^DDy;^x»>A, b'X (S^p^y* 
S/xxyW) (hlM^yl^UyP) *<f)Vi/)VnzS?J*^ 
b'x (x^p^y^^'x-yp) b'x (bU^cf-^U 
)V) it)Va-*?J±^ b'X (i/^p^y^^'xxyu) (b 
yy^-fVl/VtV) ^^jWJ^zt-^^ b'x (i/^p 
^y^^x-yl/) (hVA (y7f^y»J^) >-»Jyl/) 
^^yUi/yl/3-^A. b'x (^p^y^'x-yio 
( f U^^yi/S/yyl^) ( h M^f*5/!JWt*) ^ 
n-i>A. b'x Uf-y^^p^y^x^yp) y7x 
xy^'yl^rjx^A. b'X (x^yUx^p^y^^'X- 
yP) ^f-yPvyUu^^A. b'x (xf-yPi^^p^y^ 
yxxyP) y7DDy>3«W % b'X (TPbyl/v^ 

p^y^^'x-yp) ^^^yUrJ^^A. b'x (7a 
by^^p^y^^xnyw) y7oDy>3-W, b* 

-^A v b'X ( t-rf^S^P^y^xnyl/) b'X 
(bU^f-y^UyP) S//k3— ^A % b'X (^i/yp^ 
^P^y^i^X-yl/) y # ?DD^3-W, b'x (i^ 
^p^^^^P^y^^x-y^) y^^yl/^ym- 
»>a. b'x (^f-yp^^p^y^^x-yw) ^f-yp 
y;^^A s b'x (^f-y^^p^y^^x-yi^) 
5y^pp^n~^A. b'X (^^x^P^y^^* 
X^yU) xh^y?PDy>3Z»)A, b'X (Xf-iM 
f-y^^P^y^S^x-yk) y?noy>3XT)A, b* 
X (TPtTyM^yi/^^P^y^vX-yP) y^noy 
y^x^A. b'X (y^y^^yl/^^P^y^^'x- 
yl.) y^ony>3-W, b'X (bU^^yP^P^ 
y^i/'xxy^) ^pp>?ypr?-^A. b'X (fh7^ 
^y^^p^y^i^xxy^) ^ppi/yl/3X^A x b' 
X (^^p^S/y^^yl/^^p^y^^x-yk) iS< 
>isfri;j\,a-VJ*. b'x (hU^^y^Uy^^p^ 
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y?5Ax-;U) i?*+)WJ)Va-*?Jx^ b'X 

A. b'* (YV**)Vy)V*)Vi/9u^y9i?3L-)V) 
S^f-yl^rj-^A. b'x (hy^f^y^S/l^ 
o^y^S^x-;!/) y'7i-;PyW-w, b'x (h 
U^^X^y-y^^o^y^i/x-yP) 
yK?-^ b'x (Fy^yl/X^y-yl^o^y* 

yXZ;K yXyy>y>3-T)A, b'X ( Ml 7)V* 

A. b'x ( F y 7;P^n^^;^^o^y ^^x^yp) 10 
i/Vyl/^yP-yP^yPorn^A. b'x (>fyf^) x< 
ys^y'yl/n-^A. b'x (>fyr-y^) i?9uxiV)V 
3-^A. b'x M yr-y^) y/n^e^^-^A, 
b'x (-rh^t Hu-f yT^yP) S/^nn^'yP3~^ 
A. b'x (7)V*Vz-fr) v^on^yPr?-i>A. (T 
ob-yl/S/^o^y^i/X-yP) (y^o^yX- 
yp) S^f-yl^'y^ri-^A. (y^D^y/Mf^y 

^^y^y'X-/H (y?p^yX^)yXy 

ri-^A. (Mi^y^o^^yi/^D^y^^'x- 
yl/) (x^n^y^x'x-yi/) V*^)VV)V^-*?JJi 

[0036] HS* (VI ) X'&frZti&it&tot IX 
12. fci;tfcfx^yb'x (4y^-)V) is*+)WJ)V 
3-^A. xfi/yt'x (-f y-r^yl/) i/9uuz/)V3 
~^A V xf-iyyb'x (fb7hKn>f y-r-yw) ^ 
^yl^y'yPn^A. xf-lyyb'x (f h7bKn>f yf 
-y^) y7ony>3^A, y^f-yPSyyi/yb'x 

(^n^y^x-yP) s^^yl^yl/n-^A. 30 
^y^Ul^yb'X (xy-n^y^x-yl^) y^ony 
;^x»)A x >f yrotyfy (y^u^yx- 

7Dt>Jfy(y^n^yx^) (9-7y^l^ 

)l>) i^fvl^'yl^-^A. iS7±-)VX+vy (is? 
n^y 9 yx - )V ) ( 9 - 7 yM" I'-yP ) ^ ^yw$y> 
n:^>A x xfi/y (9-7y^l/-y^) (v?o^y 

^xX-yP) x^f*yl/i/yl/3^A. y^D^yiJf 40 
y (9-7)V*V-)V) (y^n^y^yX^l/) S/'y< 
f-yl^/lo-^A. y^n^yf'Jfy 
-yl^) (y^o^y^yX^P) S^f-do^a— flr 
A s y?D/f'Jfy (9-7)l>*V-)V) 
y?isx.~)V) S^fvl^'yun-^A. ^f-yPxUlx 
y (9-7yM"ly-yW) (iyy*n^y*s;x~yp) y*;* 
^ypy>r?-^A x S^^yPxyuyb'X (2, 3, 5 
-hU^^yUi/y'n^y^^x-yi/) i/t+frVfri— 
*>A. 5/^f-A^yi/i/tX (2, 3, 5-hU^f-yI/ 
^?n^y?>?x-yu) y7oDy;^z^A, S^f- 50 
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yl^yuyb'X (>f yx^yU) y7nny>3-^, 
^fl/yt'^ (S/^o^y^i/x^yU) ^f*y^>r? 
-*>A. .xfi/yt'x (S/^n^y^yx-yp) i/ 
y^/PS/y^) y;i/3^A, ^f-uy (y?o^y 
?S/x~y^) (rh^^f-y^^n^y^^'x^yl/) ^ 
y^yP^n-^A. jrff-lyy (i/?n^y;?y'x- 
yp) (?)1>*V—)V) iP^^)V-J)Va^Jx^ xf^y 
b'x (^y*o^y?iy'x-yu) i?x^)Vis)V3—*?J*^ 
xfi/yt'x (^^n^y^Sy'x^) s^y^s^ 
3-^A. xf-i^yb'x (i/^o^y^^x-yp) >?b 
F»J K^n-^A. xf-vyb'x (>fyr^) ^*7 
x-yl^yl/ii-^A. xfi/yh'x (>f yr-y^) y<^- 
y^nnvyl-a~^A % xfi/yt'x (f>7tKn^ 
y^-yl/) ^y^yP^rj-^A. >fyrn^Jfy 
(v^n^y^vxnyp) (^^iy^n^y^>?x- 
ylO ^on^ykn— *>A, ^yrot'Jfy (i^^o 
^y?>?x~yl/) (^^^bHP7y^lx-yP) ytH 
yF^yPa-^A. i^fvl^y lyyb'X (iy^a^y 
^yx-yi^) v^^yf^yVl/iJ-^A. 5/-X*/lo/ 
yi/yb'X (S^n^y^'x^) y'hK>JKy>3 
~^A. y^f^y^yt'x (y<f-y^^o^y^^ 
x-yp) S^onxyPrj-^A. V*^)Vi/VVy\i7» 

(Vt^WslU^yf-J^-fo) y^ODy^-') 

a. y^f-yp^uiyyb'x (fh7th'o>fyf^) 
y^aoyW-W, VWVWW (^^o^y 
^5/x-yU) (7yU^l/-yU) ^'^nnS/y^n-^A. 
^ U V y ( $y y' n^y ? yX-/l/ ) ( 7y^ly 
-)V) y'b K»J K>?yP3-^A. S/y<^yUSyy l/> (y< 
^y^^o^y^xx-yp) (7y^W~yP) Sy'b KU 
Kiyy^n-^A. ^^-yl/^yiyyb'X (3-bU^f- 
y^yy^y*o^y^>?x-yU) ybH'Jb'y;^^ 
a. -j*^)Vi/Wy\L7. (>(yf-)U) v*^)W)V 

n-^A. y7x^yUl/yt'X (>f yf-^) ^ 
DOy>3^A, 7x^Mf;Vy , Jl/yt'X (>fy 
x^) y^nny/^-^^tlf ^>ns^ CltL 

A«cfflHytt y b-y yn&m:%h z. 1 z> . 

[0037] ZrMft^!(A) . m£th*?y^ 
Wlb^ft (D) fcJ:l/^tJ:Offlv^itl>^rsr 

mmmti (b) &ft<7)o*><DX7yfc£m (b- 

1) (i. «5&ori:<.HIW(l) : 

B(Ph)3 (I) 

(^+. Ph|±sm^ixT^Tt>«J:^7x-yP«) ?m 
£>2tl&X7y{t<&yKf>*). ^ly-h^% (B- 

2) li. HSbUii) : 

B" (Ph) 4 X* (II) 
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[00 38] H&£ ( I ) *<?)W&ZilX^Xl>£^y 
x~^mtlXii. tibi\iy*-)l>m. 7x-;Ht; 
-5itlt> 5ffl«0**H^ 0 *>CO 1 - 5 ffltffflKOS. 
i*.tf7-y5!tiSHK J>a§SU~2 04>77Mf;i'S. 7«y 
SJS^TS^$^^S l ~2 Ocor/Mf/Pgfrfc'-C 

y'7^07i-;H. MJ7;l'*D7x^U < fh 

yy^ay^—/^ ^y?7WD7x-;H, 7 
;^D^f^7x-M, i^' (hU7;l/^-Dp<^y|/) 7 
x-yl^ HJ/I^ ^*^7*X>kg£if#fc»f<5> 
.Ifi^codVefcL 7xX7l^K^£;h..&5fflcD 

[0039] HftsS ( I ) iz^iixh 3®<7)WgiZtiX 

^xi>x^y*->mimtm?i>~>xi>x<. 
mx'b-?xi>£^ff. 3»o«£7 vmm?*^!® 

fc<fclil 5®lrin-Cv^i0*»\ IS£«fcA¥ 

[0040] ^yft^(B-i) commtLx 

li. ttilfh'J7x-W)fc bUX (2-7;M" 
P7x-/H h'JX (3-7KP7x^) 

*73L h'J^(4-7WD7x^)*'>S, h'J 
X(2, 3-ity)V*U7x.-)V) *Vm. hVX 

(3, 5-y'7;Wo7x-^)* , )I. MJ7.(2, 
3. 5-h'j7;WD7x-^) *»7S. M>X(2, 
3. 4, 6-rb77/^n7x-^) *>7t, MJ7. 

(^^7Wn7x-/k) *<7f , M;7.(4-7^ 
*u*+)l>yx->l) if^m. hV (3, 5-iS(hV 
y>V*u*+)V) 7x-yP) h'JX (p-MJ 

hVX (o-bV>l>) *7S, MJX 

( 3 . 5 - vV^;P7x-;W) *'7m%i:tfhlft>ti 
6. .rftto -5 i-yx (^y^7^*u7x- 

[004 1]HR^(ID (fHOffla^ftTwekivv? 

x-f\smt. hr^ ( i ) wtntmix- h&cox. 

[0042] h&jz (id t-sitti&imnm&ztix 
^xi>£^y*->i>mmtmx'hixh£<. 

mXh -?X i> X V 4 ®<0St 7 -y JMFHtetf 4 41 

BLh. t<(cli2 0fi££*iTV>£<W. I^)tA# 

[0043]-^. -*W (II) +fc££*lSI®>f*y 

A. h'J (n-T 1 ^) T^t-W, Y*)*1->VT> 
*-«7A x fh^lWyt-^A^ (n 
-7+)V) 7yt-W, K^h'J (n-7^;P) 
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A s <yS/*5/**/kX/l/#x»>A, Mi7i-^T> 
*X<7A. -fh^y^l/r^-^A. ^f;Py'7x^ 
yWT^-^A. 7- 'J -«7 A, *+iVT-*)—*7J*. 

>>A) . v'^/l- ( P -7QtT-y-»7A) . t'Jy 

-«7A. p-v-ryey^^A. N-^/wey^x 

io f-^tys/x^A. p-^ry-N-^^ufy^^ 
a. p-^ry-N-^yy/i/tryi/— 7A, fhyy 

[0044] -®£ ( II ) X'&bZtl&Xl'- Htitfn 
( B - 2 ) OMttflfc LTIi. t f - h57x^ 

^u-hhyx^ry^-^A. fb57x^u 

-hhy (n-7f-/P) T^-^A. fh77x-^ 

tfw-hhy^-f^ryt^A. f h57x-;^ 

— hxh^xf-^ryt— >>A. fh77x-;^l/- 
20 h^f/Ph'J (n-rf^) T^t-W. fb77x 
h^y> h 'J ( n -7+>V) TV*-*? 
A. f-b?7xX4,#W— hS^f-jl^xXrt/ryt 
x»7A. fH77x-;^l/-h>f;l'b l j7x -;l^T 
yqe^A. fh77x^v-b hy^f-^T-'J 

X>7A. fH7x X/M*l"- h ^ f-^t 'J ^-^ A, 

7x-Ml/-Mf;K2-y77t "J^'-^A) . 
f h57x-Ml/-bh'J^f^;l'*-'7A 1 fh 
77x-^^l/-h'<yy;l'y'7fyWM-'7A > f 
30 h57x x;U^P- h Mi f-;l^r t'O-f h77x x;W^ 
W-h-f^y^^-S-fb^ fh7^ {^y^yiv 
3fU7xX;W) ^V-hbyxf-^Ty^^A. fb 

7^7. (^y?7;M-D7xx/p) -ifi^-hhy (n- 
7^-;p) rvt-^A. fb7^ C<y^7;^D7 

x^l/) ^lz-hh^x-^Vt-W, xh^^r 
X (^7;^07x-^) --KP-hTh77^T 

y*-»>-A x rh7^x (^y?7WD7x-/K ^ 

U-b (xb7Xf-^Ty*-7A) , fhy^X (^ 

y?7;Ko7x-;i') (^f-/i/by (n-7 

40 f-;w) rvt-W) . f-h^^fx c<y^7^D7 
x-;H 5jfu-h (<y^hy (n-7f-;p) ryt 

-•7A) , rh7^fX ('O'^/M-t^xXrt,) 
-b>f/Py7x-^7yt-W, f h7^fX (^.y 
*7;M-o7x-;l') XV-Y*+il'YVy *=.)VT> 

t-^A, fh7=>fX ('<>'?7WD7x-;H #P 

- h ^ f-;py*7 x-^ry^e-^ a x y-hy^x (^ 

y^7;^07xx;l.) .-KW-hrxD^A. fh7 

c<y^7;p3j-o7xx^) #p-h^^rxu 

X>7A, rh^drX (^y^7/U3t07xX/l.) ^w- 
50 hy^f^-'J-fA. xh^^fX (^y^7^3fn 



17 

X ('0':?7/M-07x-rt') X\s—Y : JX1-)l> (m- 

A) , f (^y?7;^o7i-;H XV— Y 

y?7/^n7i-*) $U-Y (N-*f*Hfys*=. 
«7A) . (^7;Wo7i-^) tfl^— 

7^D7i-;P) (o-y7y-N-^f^ 

;p) xu-y (p-v-ry-N-^f-^tru^*? 

A) . fb7^ C<>>?~7 )V$U7 x.-)V) tf\s-Y 
( p - i/TJ- N — "Cy^/H^y x-»7 A ) „ fh7^f 
x C<.y;?7/M-D7xx^) jja—hby^/PXA' 

*--7A, fh7^ (^?7W07 xX;|^) #1/ 

? 7^*0 7 x -/I') ^-hft>77x-W^*- 
*7A, fh7^ (^?7WD7i-^) h 
hy*;k r (3, 5- : JYV7)V*v*+flr 
7x-/IO ^-b^^T-U-^A^rfc'^Th^ 
( 7 7*11^*71^) h- 4 *>tt-f 

(^^7;Wd7i-;H hMJf7i^'# 

[0 04 5] Zrtffi^) (A) . HfcU I ) *fc 
« (II) T'^$ft&*^rtrft#Bs (B) fcJW^- 
* < D ) fc t t> tc. ^{ci 
V^ft^j^fcAtft^T/l^x^Afcl^j (C) 14. 
B?^rt<. HEsS (III) : 
A 1 Rj-.Y, (III) 

( h y T>v*)Vi/ y ;p ) T $ 7*4 14 h y t;p#;p->- 

y;t«^t\ n(40. l£*:I42) X-mbStlhTtlsS 
-•7Afl:-^T'J>S. T/I^S-^A^fi!! (C) v> 

wjw^v wmwmm) x-b*). mz* 

ffl^ifctiO. fflv^^fcifc!RLT^t:yb* 

[0 04 6] HKsS (III) iZ-titlhRTt>tmm 
4~2 0<0^^bK^a<Oft«cWt ixa. taifn- 

h. z.itt>ff)ohX-\iSmWLAS(r)T)V^)vm^TM 

[0 0 4 7] HRS (Ill) iZiittlhRPMlilS 
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mx-h o . ^»»4 ~ 2 o <^^{c«. mmmiZ o it 

<0&*<3ffl. ^fc^n<^<OT*>&<0#SI8f?i&£ 

o mz< < . y t'yrm&mmbti^tK zzt^o 
^t>mt<. $^»t:3ffl<7)R*f^sst4~8^r^ 

<. mz&mxt>-oxi>^. 

[0048] Y^IiO~2ffl-C*0, Ycofttt 
*h*z/m. xhdf^S. 7x7*^S3:i:<D&3iai 

*)\smeo§tmm 1 ~2 o ) . v ( h y ta* y a- ) 
r 5 7* ( r^/\^<omm. i ~2 o ) . h y ta-* 

A-x y >v& ( r;^;i^)^a l ~ 2 o ) ^ t'*>W 
£ix&. (ill) tc^4itSY^>a* ? 2ffl<7)« 

[0049] rtus. --7A-fb^ ( c ) ommt LX 
20 is. fct^ifhy (n-7^) t/ws-^a. hy^f 

V 7^;WT^ S-»7A. MJsec- 7+>VT)V $ -»7 

a. by (t-7*^) r;PS-»7A, Mi^yf*r 
^5->7A. hy>f y^yf-^r^s-^A. m;** 
^y^r^s^A. by (4-^^-/i^<yf-;i') r 
;p$->7A x hy r;u5-^ 
a. h y^^ur^s-^A. hy>f y^^;ur^ 

5-»7A. h'J (n-^-^f-;!/) T^S-^A. h'J2 
-x^lxsJf^T^S-^A. hOf^T^^-^ 
A^t'<7) h >J T^^T^S-^A ; h y i^^o^yf- 
30 /l/TyUS-OA, hy>-^OA.df>.;ur;US-<7A. h 
y ^ ^ f-;|/T;I' 5 ->7 A& t'co h U igttT/l'^ 
T/l'S-^A ; hy7x-;PT/P5X'7A, h'Jp-h 

y^r^s-^A. hym-by;i/7;i'$-'7A. hv 
p -x^-;u 7 x -;l^r ;P 5 -«7 A . MJ^y^r^S 
-•yA^ifOhy^SRT^S^^A ; ^' ( n-7*^- 

^oy h\ ^' ( t-7'^u) r^$-«>A7py h\ 
*^^I-T;l'5x'7Ar>f K<f if»s^r**^r 
7l^5x»7AyN7^ H ; V?*J-tV7)V$.—*7J»* 
40 i^'-f y7f-7l'T;l'5x>7Axh^>'K. ^^f- 

/l/T/l/ 5 x>> h is K , ^7 f-^T;P $ --7AZ 
> ? n-7'f-;Pr^$x>7A7x7^^H^i: 
<D> ? r;l^;l'r;l'5-'>Ar^n^>'F : 

074 3T^^;l/r;l'5-'7A^o5^ Htt'^T 
^^T^S-^AvVn^^ H : n-7f-;l/T;l/5-»7 

A-tx^-^oy H^fc'or/^ur/PS-^A-fex^/N 
y-i y ; ^yy^r^s-^Ahy^^/p^y;^ 

^xH ( ( i so-Bu) 2 Al OSiMes) . 
50 yf-/UT^ $ --7 A h y x^P^ y -/F( (is 
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o-bu) 2 a i osiEtj) . ^yy^/wr^s- 

Wy' (h!M*-A'S'!M') 7S.y ( ( i so-Bu) 
2 A1N (SiMe 3 )2. MV7+A'h\)X+A&\) 
;l/7Vl'$-'7A ( ( i s o-Bu) 2 A 1 S i Mes) 3r 

-V A , MM V 7**TAr 5 x»7 A#I3?«fcA¥ L 

[00 50] ZrtM^ (A) . ( I ) *fc 

ii (ID T»bSii**«WIMW-lfcft* (B) i>J:tfli 
£fci9JBv^ft&7/P$x^Afc£fo (C) ifctfc: 10 

[005U f-*y&qfrfc£% (D) +9ym¥ 
fc. s^o^y^xx/^t^ **BT, WHIHP, 

r;^;Pffi. T'JyPS. mry**,. by 7***^ 
yji^fciro^awFfcStrtHieL yiuv-VMM 
TZ&tsmm. yy«FF*-£trs»£. t^*^ 20 
s. 7 y ^-*-^ai. 7U-a^-*«. 

TSyS. T;Mr/yT$y«. 7*f*7*h^hai. 
«H7-kf-;k7-feh7h». 7^*** 5-*, g&X;k 

*7 ha^t'coaco i mta^Lfcfti^trc&s. 

7*3*S^t 7;Mf^7$y*. 7*** 
[00 52] *9VttfC&Mh (D) if\W>99xl*K 

[0 0 5 3] (D) 9>$%0>99x*«. 

f-^->>A. fh5 y/Ptf/l'X/l/f-^x^A, vV/MJ 
/l^XJl, y'y ^-")A, fb^^yy/W- 1 ) 

f?x>7A. fh7Xb^fyf^W, ^h?7Mf 
yf^^A, f h7?DOf^^A. f h7/Ot 40 
f-^-^A. 7h^xhy^PO^-«7A. y-'yh* 
yy«yXtK'J;P) 7Mr>-hyx 

( (hy^f-^y^) i-9-7^ sty* j 

-7+n,9u*9) YVt+to+f—***** t*x (2, 
5-y-t-^7x/^y) 9*+>V1-9-*?J** 
b'X (2. 5-v-t-7f-^7xy4rx) y^onf 
?x>7A. t'X (2. 6-^y7oe;l/-4-^f-;I/ 
7xy^y) i*OS>JW-«»A, b'X (2. 4, 6 
-Mi^f^7i^y) 9^y9M-9-*7^ +9 50 
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x>?Ab'X ( 7***7-1: W—h) . f^->)Afb 
7 ( 7***7* H7-M . 2 . 2 ' b'X ( 4 
-y ?v>- 6 - 1 -7f-;U7x-^) ^b^r^f"^ 
-«7A. 2, 2* -f-:tt*X (4-.X**-6— 1-7 
f;k7x^H yro^yf^-w. f 
X (x'y^*7$y) +9-7J*. f-hy^X (y-'xf- 
*7$y ) *?x>7A, (Me 2 N) 2T1C l2&i:']&* 
J>»f£>fU.. y-yn^y^y-'xx/i^fSfc^ti, 
**y£*to^>JMfcfia|i:L-ai. HKsS (IV) . 
(V). (VI) <OM : ftm't><7>Zri:THZfrZfci><7)<?> 
ffifc, t'Xy?D^y^y'X-^ODf^Z>)A, b' 
Xy?n^y^yI-/MW^-W, b'X'S.yy 
^f^y^n^^yi^QDf^^A. b'X^ 
y^/f/i'y^o^y^yxz/MW^-^A^t' 
«7)3fi^^yfl:^l. &-SV^iHic7)i/^D^y^v 
xx;|^f&£WL*^^LT06*yyft#fiJ. £i 
Hi (9X+fris»)V) TY-7*+>Vi/9w^y99x. 
x;P-t-7**7S F^'y^/l^x^A. (9*1- 
>\si/V)V) fh7^f;l'y?D';y^yX^-t-7' 
f^TSHyxf/H-^-W. (9X+A'9»A>) - 
t -rfvl^n^y^xx;!,- 1 -7**75 Hv'* 
b H y Kf yxi>A. ( 9X*)Vi/*)tV) - 1 -7** 
y^n^y ? y'XX/P- 1 -/f ;k75 Y97 s—Mr 
9-^7^ (9*+)Visyi\s) MJWy'J^n 
^y^yxx;l,-t- 7**7*5 Kvb H'J Y+9—*J 
A % (9X+A/9VA>) 7-hy*+)l>i/9w<y99JC 
-)V7 s -)VT 5 H ^ *** ^ A . ( >?y ^Pv- 

y^) ^h^yf-^y^a^y^y'x-^^x-yurs 

Ky-'hy^f-^-^A. (/f;l/7i^!);H fh 
^^f^y^o^y^yl-^- 1 -7^-^75 h'yh 
HyHf-^-^A, (W7xX*y(Jrt') rbx* 
f^y^O^y^yXX^-t-ZWi Kv-'y-^/w 
f^x>>A. (^f-^'y/W) 7^3f^-;p-y^a 
A.^f>-;WT5 K^y^/H-^-^A. ( s-)Vf)V 
S;P) >f y-fx;P- 1 -7^*X7 4 Y9\l Y 'J Kf- 
^-•7A X (^f^7x^yy;H fh^^fyi'y? 
o\y?y'xx;i,- 1 -7f-;P75 Y9^M-9—*7 

A. (y>f^y'J;P) f^^f/l-y^D^y^yX 
p - n-7^7x-;wr 5 K^'b Y 'J Ff-^x 
-7A, (y^f^yiJyP) f f^^f^y^D^y^y 
xx/Kp-n-yf^xX^TS Ky ( h'jy w 
i^y/U) t^^x^a. (xf-uy) fh7^f^y^a 
'O^y'xx/l,- 1 - 7t^7 5 Ky?oof?x-> 
A. (xf-i^y) fb^^f^y^D^y^yix/i-- 
t-7f-7i/75H>-'yf-;H-^xi7A. (if i/y) f 

f-^^f^y^o^y^y'xxyl- 1 -7f ;W75 H^' 
(*1-fV<y9)V) 1-9-VJ*. (xfi/y)f f-7^ 
f/Pi/^o^y^yixWf/PTS Y99UU+9- 
(xf l/y) xh7yf-/^^D A ^y^y ; xxyl/ 

yf-^75 Y9**^y*f-i\sf-9-*7J±. (xf-i^y) 
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yXt F'J/P) +9-*7J±. (^fi/y)fh7>f^ 
i^n^y^i/x^ixf-rt-TS K^oof?- 1 ) 

^xx/P'Oi^rS ( h V +9 
x<7A, (j/Vf-zlo-l/yl/) fh^^f^n^y? 

[tBuNSiMezF 1 u] T i Me2&k'#&»f ^><t 
&. Ztlt>(Dd*>?ii. ^?n^^x'x^«. Xf- 

A-^n^y^-/!-^ roe^v-^o^y^^'x 
^/i^. n^y ? y'x-/i^, fb^f^ 

s^cko-^x^i^ ^y^^f-^^^o^y^y 
i^;H> ^yf-/l^, ^fA"(>'f-Ai, Thy 
t h'D-f yrx^a. 7^l^-;u«*^SJfiTJt l m 

com^Lrt. wmm?. j^A-sa>£giflx£2-3fli 

[0054] *milzm^L>tl& Z rttfc&fa < A ) 
(WTs ft^D (A) k<>^) . 

(B) (ht, fli^j (B) tt^5) , ^ygrfrtk 
(o k*><^) frt>%&mmi. (a) . 

ft^fe (B) % tt.a$» (D) fcitfl^KJ: 9fc£«J 

(c> &x&<mitxitetL. suss-tzztizx 

[0055] £<0k ^ffifflfSft^BJ ( A ) a XVfc& 
m ( D ) 0)o *><D4*5r< k h--ftifiT)V*)Vm («£ L 

[0056] #^>tL^(fflSMi^c7)^ iffiffl LT t, J: < . 

[0057] mmmim^thm<oit^m (a> tit 

aflfa ( B ) <0&fflW£k LT(i. (A) /{tHrtt 
(B) A<*/HfrCl/0. 1 — 1/100. Zl>izl±l 

cr&&mm <%h ww*. t , »h$-rr£k*& 

|gfcHk#B9 ( B ) *®m?h Z k fc«r 0 . *g8Tk & 

[00 58] it:. ft^(A) k-(t#ftl<C )?)&&] 
§>tek LTIi. ft£fc ( A ) /ft£«5 ( C ) tfWit? 
1/0-1/1000. $£>«il/l 0-1/500 

?bznmiz*mtfi&&&i%&izffl&zti s $>?< 
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3r6jS*»i»!F* U\ ft£% (A) fc*f-t£ft£Uj 

( C ) r& fc . £(c*Hft#«P!W-*8 
&ztett&Ztilz«%<<). Z<%*)?Zht. it&to 

< c ) &*mzmt#frt>miuz< <%& . 

[0059] ft^(A) kft^fij (D)coffi 

ffl^k LTI4. ft^ifiS ( A ) /fc#|?J ( D ) tft/Ut 
"CI/0. 5-1/1. 5. S^fctil/O. 75-1 
/l. 2 5T&6tf>*>\ (A) k (D) fc (B) #1 : 
1 : lTfflSftfflL J ^<&>k Ub*y^a^L^H-< 
10 %*fc^3A*»«F*U*. ft£«S (A) fc*t-f6fc£ 

1* ( d ) ostea^-trc t>£-rrc t . (a) t 

(D) fc (B)#l : 1 : lTfflSttfflU: 
[0060]-fk^B)(A) , ft^j(B) . it&Vli 
(D) fcit^^t i (C) ^S^L. SJ6^ 

-fr&te^frk lti±. - 1 o or-ss. s t>iza- 
i o o — 2 oxx ^vSttSv^ffl^r. m^rsa^ 
mm^mm^Kfb^hztizx off^d^. 

20 [0061] 3WMHcfflV^*i*JF* UV^M«E<Oft«c0i| 
k LT<±. /ck^»ft^^l>llteMe«o)il!^k>' 

[0062] icoJ: ^ izVTm&Ztlfzfm<V&lET. 
-20 10 0^ $^Wi-30 80T:. 

tii-4 0 — 60t:. t<&i-4 0x:aT-6 0x: 

fc-fcO. ftT^/m (Mw/Mn) *«1~1. 3. 

fcttl-l. 2o*W7^y^'Jh'y/a^#: (t»h*y 

30 141. 3*Zth%&ifii>h) ZW£t&ZtffX'Z 
< =5r »? , 'J h-y^m-g-f^^ A>iitc< < ^rS . mm. 

amt^'h k . i> b'y ^a^$js*«< . 

[0063] mS««EOffifflSk LT«4. ^1-7 >f y^ 
(B) <7)fitC^S) *^HtT 

10-10 9 . §^>fc:(4ioo-io 7 . k<tc«iioo 
0-1 0 5 k-TI»<0^tf^Uv^ UE^iUfcW/hS-*- 

40 SMlfij^-fS. 

[0064] mfe«B«»ia^^«lrfflv^^. Mis® 

mz^thMixn^xitiK. s&mtzhkfritoi 

Xi>£i\ 

[0065] filfefil^S&k LX\t. fck HP<.y* 
y, WPxy. x^-;^y*'y^k'^Sft 
^-ft*^: x^o^y^y. v^oA^y. 
^D^-9-y^k'^ii^^ft*^ ; ^y^y. ^Mf 
y. ^r^y. *7?vtczvmmmjm \7vv 
y^DP^^y^k'w^D^yft^^bK^k' 
50 ^fflV^^k^T'^l). ^n^^»4#i!llT-fflV>Tt 
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J:<. 2a£lt£ffl*^TJflVvC{>J:^. a- A>X-)imtt-$-hm.£\Mz-thZ.tti i T%h. 

< y+czn^j-?-. 2wmv7< y. 3S& [0071] mieu t'yrmsibu. $=f*»w&k* 



[00 6 6] ffi(0fi-^fttcli. fc<(cRj0*Sr<. 3 (^FM^^fcitf 1. 5 1fcv^«kdtc^<=3r 
2-£f$faiiiI8 1 Oft— 1 0 0150. RiSff:Mi$ %m<n£o izfrF&ftMi 1 - 3OT. $ hlzte 1 . 



[0067] viwi dtcLT. Gpcfcj&g^fl^ fc, a^fca^*^ajLT^fi^*>wa^ 

S 1 0 0-2 0 0 0 0 0 0. £ £>£»i5 0 0-2 000 10 tfhhtiK Z0>®&i> 'J t*y^tt^to&<#A>il£ ) . {J 

0 0 0 , Z. t fcii 10 0 0-1000000. t < £<i t ^fc•^TtO^H L <0*JgWi^ffii3& { ^L•tV^fc 

200 0-500000, ft^mtfffi 1 . 3J21T\ $ h 1)>\>X-)Vttfflk <0RJ5t«k *) , BfcX,iT*-*T*> 

tell 1 . 2WT<03fU7 * y£'J t'y^a^tt ( y t> #y vHi«5RW^A's|f^;l«trllA , t*i 

1 . 3£Zl&i%&VS>& ) $r [0072] mIB'J ty^^fttf5*^sK-A^U4. M 

[0068] fi^+ttt-&#*%ajL^vv^-co sns. #^ti/c^/^-^*3g^*^^y7 

4H t ;Hi500~2000000. $4>fc«l 000- 20 -w?5$H*#ft#lK#S*§£a i &S#. i#U4. UtV 

1000000. dttc«200 0-5 0 0 0 0 0## ^S^)ffjk. ^fc^l^^WWaMfiiMWCfi 

> (A^sBOtta^f) ^jflwtti^^ < y^nntms. [0073] js»&fe6jM4e=^MHfc ua*. hs 

«ri«l*l*«*6. a^+fc«^ftj!(«*fai LW»fc, [0074] Rl&i. SE-fllffiT, Sffl 1 0 0 

*£tt£*riHLK<<. #?ft#fc£«K. Kft^^HF XX ££>fctt-2 0 lOOtX k<Ktt-3 0 — 

JI^^{c«LTiltiWtcJilnL J ^<-r&^H i fii:L 8 0"C<0fiJ£T\ 5#l^5 0l$l^&;b;h.atf>a>m 

TfcL 3000WT. #*b<li2000mT. $£C 30 U\ 

#£L<ttl 000OT. gt>ff*L<«5 0 0WT-C [0075] mzZfifrX-Mttli. frFMzc 

s>h . a^ft-e* s?t«>. mafias ioo ia±-cj> = oj^s^ats - 1 £ s . 

s . a^tfefi^flfai* uz< <-rs^t:. cm [ o o 1 6 ] ^^tc-yWkRK^TLJt*^^*^^ 

[0069] ^t$fut y t'y^a-^offfWi. HR s-frKaoTfr-z-frZtol tztizx 

Zttcii£g?1%fitcbtih. ^rfc. U b'y^a^W [0077] Cl«0«t 3 tux. ^Jfc^t*■r^T^o^y•7 

=5:fc*tC<i. mffimiiZSyXlt&ttVZ.btfhZ. ZCO 40 *5100-2000000. ^^>(C«5 0 0-2 0 0 0 

^■wi. fztiim^tifc~»mcr>GPcimz2'3 ooo. cifctjiiooo-ioooooo. t<tc« 

ffiif^xmSizX OiSiRL. b-^$-^5S^S^t'<0* 200 0-50000 OT. ^fi^* { 2JaT. $ t> 

mxmm-ttm x w t« 1 . suit, i 1 1« 1 . 3 wt. t < fc« 1 . 2 

1 0 0 7 0 ] 1?S y t'y^a-^ftli. -iHt»S: t'O iaT«»4MKKifiv W 7 -f y^a^^S^S i i: 

izi. 0 . 3FF*3gt:z r^*«^tfc^V^tC*;P^ [0078] 

-/i^^^rtaa-^tc-rscifc^-c&s. sns [lessw] ortc. *?KH<7)Sffi^##CT. it^##^ 

%mm : t;v-tmm2itx$>ffi§m&ifi%oztiz hxvmkmtz&^xx'o&im^tif 1 . 

.to. sflx^T'7*oy^r?^yv-tc^Lfc<o^. $ ztii>m&mzmfcztihi><r)X'it&\ 

t>£*f\'X-)\Jfflt8Ji;2ltZc\k££*).*3£lz/i 50 [0079]##^!1~3 



ffi— 1 00kg/cm 2 Gtl>5. 



2UlT^#^Kt=ievv1fy7-tC^&i;#i.^ilS, i 
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Kimmz-tti ioomi <r>*-v?v-7^ &mh 

^xy9ml, &mtittlX%M2-*1-il>-l-'<> 
fWmK MJ (n-^f-ZP) TfrS—VAO. 8 
mmo l frgamL. -5 OX^Cft&U:. [tBuNS 
iMe2F l u] TiMez 0. 04mmo l . h 'JX 
(^7^O7i^)*')10. 04mmol, 
t*X v ? o^y ^ yi^^a^i, b K y K ? o y 
FO. 04mmo I , rDtl/y83mmo 1 SM, 

7-^ 10 0 0ml £&tvr££*flCjh3-&. JfJUlfijS: 

[ 0 0 8 0 ] y v-<DJRfitt. ##09 1 <n>%&\± 1 
3- 3mg. ##092<?5*§&{i21. 6mg. ##0«3 
<7>*§£»i9 0. 4mg-e$>ofc. 
[0081] GPCffllt<ii:i*tt£*U tf-;?£#$g 
U:fc^. g^^H^S (Mn) . toffim (Mw 
/Mn)ll ##0U<OJ§£tt5 9OO/l 30 0. 
1. 12/1. 14. ##0920>*&&Ji9 7OO/2 2 
00, 1. 14/1. 0 7. ##093«Dl§£{il 9 80 
0/3 9 0 0. 1. 2 5/1. 09X'b->tc. 
[0082] l3 C-NMR£J:&i;. ##093^ 'JV 
-tt. m/r=0. 3 8/0. 6 2<7>r'f TKSr^TtS 

A&#<7)5Kyv-J±. m /r = 0. 62/0. 3 8«^ 
>fTK£«L. 8B£^6ife&##W3<0^?y&#£0;K 
yv-*±. m/r=0. 24/0. 76«r4TK£W 
lX^hZbfrt=. ##^3^yv-«. -;;w;>) 
A4*«0-1fJ-7-3 7%t. f-^>43fe<0^yv-6 3 

[0083] a*, mmis. mstummm 

l~3<OMn«Dit8ibK,. ^3-^AttelWD^yv- 

mio* y y Efcfco* y 

»i«fl^«KfcK y -?-ts> & ; t i> hfr-? tc . 

[0084] imtzM LTS¥%^». JRSSrTo -y 
Mtt^ (01 ) . v^co^tS^^fS. 

v^^yv-tyh'y^yv-TfcSJit 

[0085] 

it-mmztt ioomi <o*- h 7 u-fiz. &m h 

>1>X.> 9ml. -X +>V- 1 

T^7ml. h'J (n-^f/k)7/l'S-W0. 8 
mmo lfcgamL. -5 0«Cfc:&aJLfc. h'jXCtJ' 
*7>M-07x— /W) *»7^0. 04mmol. t'Xy 
^D^y^v'x^;l/^;k3->7Ah H»J K?o'J HO. 
04mmo 1 . 70tl/y8 3mmo 1 fcjm*.. Jt98# 

sz-ttz. it£&. JSitHt^ ^y-^iooomica 
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yv-««s. 

[ 0 0 8 6 ] tf'J v-tf>JR»i. mmM 1 cO^li 
1 270m g. it8##0|2<7)i§£te2 5OOmg-C*> 

[0087] GPCfc«fc£i:. St¥M (Mn) . 

( mw/m n ) «. it®mm 1 ^%^«2 

48000. 1. 73. ifeK##fll2?>i§£«24 0 0 
0 0. 2. 0T'i>itz. 

[0088] l3 C-NMRtCiafc. 7>fV!)7W 
10 y-7-(Jtl^#BHjl :m /r = 0. 62/0. 38) 

[0089] vcffimm 

3t^«ag$^ioomi<o^-h^p-7fc:. sath 

;Pxy9ml. *^tUTiaS2-^W-l-^y 
T>'7ml. h*J (n-*?1-/U) T>U$-VJ>0. 8 
mmo l £8SflDU -5 0KHZl$mLt:. [tBuNS 
iMeaFlu] TiMej 0. 04mmol. h»JX 
(^7;KU7i- )V) *»73gO. 04mmol. 
7oei/y83mmo l SrHnt. 4^H*^S-fr3t. fi 

20 sint* ^y-;n ooom i trav ^n:££f? 

[0090] ^yv-WlRfitt. 14. 3mgt*-J 

[009 1 ] GPCfcU&fc. S^^iH^fi (Mn) . 
*fIM(Mw/Mn)li, 2200. 1. 1 5Xh 

i<o^-cii. yb>^*y-?-#£j£-rs£i: 

[0092] l3 C-NMRtCiSi:. s^S^t'J y&<T> 
30 ^y-7-(m/r = 0. 24/0. 7 6 ) 
[0093] #igfH~-5 

^4«SS$-fr!tl00ml<7)3r-h^^-7fc. lath 
;l/X>9m 1 . LXm*2-*+>V- 1 -^y 

ry7ml. MJ (n->r^^l/) T;l^S-»7A0. 8 
mmo l^aiDnL. -5 0t:fc}$fflL3t. [ t BuNS 
iMejFlu] TiMei 0. 04mmol. hVX 
(^y^7^U7x— ;P) *»>S0. 04mmol. 

0. 04mmo 1 . TDhr^y83mmo 1 i&iDi.. # 
40 #094?)i§£li4l§ia. ##055<O^i±l 2l^tt-& 

JSlgtt^^/-;H 0 0 0ml tftl> 

[0094] tfyv-wjRfiii. mm4?>m&te6 

2. 3mg. ##^5<0^Jil8 7mgTfcoJt. 
[009 5] GPCfftSJi^^tt^L. ST^Pfi 
(Mn) . ^ft^-ffi (Mw/Mn) li. ##094^ 
^Ji2600. 1. 28. ##t*5tf>i§£<i9 9 0 0. 

1. 3 0t'J)^. 
50 [0096] » 3 C-NMR(Cj:St. ##094<O^y^ 
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-tt, m/r=0. 5 5 5/0. 44 5^-fTKSrW 

»i, y;un->>A*3lW).-K'J-7-8 3%i:f-^y**co 
#0 v-2 7%£>&£HrCS>l>fcft-&$ii£. 
[0097] ^SKJt LT&WHPfi, JRfiSrTo -y 

m,**^ 02) , mwHF&. mtuzms 
too98] \mmm4^5 

ftft&mittl 1 0 0 m 1 <T>*- Y ?U-7£. V 
/Hy 9m 1 . ftjggfc 1/C«II2 1 
T^ml, (n-^f/Pjr^S-WO. 8 
mmo 1 SraSniU - 5 (TCIOMPLfc. hUX CC 
?7Wn7i-^) *«7*0. 04mmo 1 . b*^^ 
?D^y^yX-^y>3 - ^A^D^-f H 0 . 04 
mmo 1 , 7ntl'y83mmo 1 SrjD*., HM^m 

4co^«4^ta. tmmm5<7)i%&ii8B%m£2 
mmx?s->i> iooomi tc&wc 
m£z&±2it. vtmiiFm. M2&&tx. xv-? 

[ o o 9 9 ] --K'j -?-<djrs<±, immm4 

3 29 0mg, ifc«##W5«OJ©^«3 3 0 0mg-C* 

[0100] GPCfciSfc, BflPWH** (Mn) , 
(Mw/Mn) t±. immm4<r)®£it2 
8200, 1. 8 7, JttS##Wl5(0^±28 0 0 

0, 2. O-C&ofc. 
[0101]##W6~7 

[0102] zti?tLcom&m8it4&fffli5 xx/7 . 5 

ISH, JRftttl9 3mgi>,ttf4 3 4mg, Mnlil2 
9 00i>J:tf2 0 90 0, Mw/Mnlil. 51i>J:tf 

1. 4 1-Ci-jfc. 

[010 3] 13 C-NMRlO:6fc, ###|6<7);K'J V 
m/r=0. 58/0. 4 2«>i r 4 T F£*Tt5 

^n^Ai**)* yv-9 0%tf-^yi3|W)^'Jv 
-1 0%<DE^T'*6i:f1-a$*i/v:. 
[0104] SfStcWLTSc^^H^S, JRSSrTo-y 
hlKtZZ (03) , a^^HFi, !Rftfci>£lSfS 

£.ttixwmizmxLx^&ztfrt>. ztitzoxv 

[0105] itS£#£0!6~ 7 t'Xy? n^y^ ^Ii 

4, 5fc^cLT^'J-7-$:^„ 
[0 106] **lW>fi£i»t4i§ISi>J:l/8B§ 
IS, lR»±2 7 3mgtJj:t^4 2 2mg, MnJil 12 
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00fc<ttfl2500, Mw/Mnlil. 
1. 6 9Th-oti. 
[0 1 07] ##098-10 

3£^«as$-^ioomi<ojr-h^u-y(c, m&v 

;H>9m 1 , *m%tLXWk2-X1-)V-l-'\V 
T>7ml, Ml (n-^f^lWS-WO. 8 
mmo l SrgymU - 5 0*Cfc:#aJU:. "W****' 
^□^^*l^f;-Wh'J?D7'( K0. 0 
4mmo l , HJX (^y^?;^?!-^) 
10 0. 04mmol, t'^j/^D^y^yl-^^n- 
Wy^f^O. 0 4mmol, rotVy83mmo 

I £3m;t, ##W8co^i7i^fa, mm9<r>%&\i. 

1 5 BUSK ##0H 0«^«2 6B#fSffi££-£*;. S 
SBHlX ^ y-yH 0 0 0 m 1 fc&l- vefi££fft 

[0108] tf'J V-tf»KMtt, ##0118<7)^«9 
5. 4mg, ffM9^li2 7 3mg, ##0U 0 
tf>it£{± 5 2 6 m g-e*-?^. 
20 [0109] GPCtCtSi:, S^WFft (Mn) , 
4B*5tfR ( Mw/M n ) ti, ##^8<^^±3 7 0 
0, 1. 2 9, ##W9<0#^«84 0 0, 1. 38, 
Otf)*§£lil 7600, 1. 4 1-C*>o^„ 

[oho] msnzntxm^^m. sr&ztu? 
vhKtzb (@4) , mm?m.. frntuzsm 
iz*tLxm.wsmzm*:Lx^hztfrt>. zixhoxv 

[0 1 1 1 ] frfc, flTOMWi. JtS8##0!l6, 7, 
8, 9l*)lim<%iX^hi)K 1. 3<fcOJi^FlS 
30 £ix»i, ##m~7fc|^», D t"y/^U-?— CO 

[01 12] ltK##M8~9 

3£^«ag$*tioomiw>r-h^u-yt:, sa&h 

;ny9m l , LTSaS2->^- 1 -^y 

fV7ml, h'J (n->J-;?f-yU) 7^S-->A0. 8 
mmo i5r^SnL, - 5 0"Cfc:#S]L7t. 
y?o^y?yIxW->7AHJ?a7'( K0. 0 
4 mmo 1 , hVX C*.y97)V*U7 x—lV) 
0. 04mmo 1 , 7*oeuy8 3mmo 1 i&Jni., Jt 
40 ®mm8cr)i§r&\$6&m. tfcK##^9^)%&(i 1 4 

^fga-^$^. m-^a, «SH4^^y-;nooo m 

[0113] v-OJRfitt, ifc«!2##0i|8^^-(± 
36. lmg, mmm9(Om£\i7 0. OmsTh 

[0114] GPCKi&fc, (Mn) , 

^FPgflMfc (Mw/Mn) «, it!K##^8<0^«3 
400, 1. 54, it®##^9cO^Ji3 4 0 0, 
50 2. 0 4T'J>->fc. 
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[0115] ##0111 1-13 

ioomi m- h ? v-fuz. mk v 

Wy9m 1 . &®mt LX&M2-*1~)V- 1 
-f>-7ml. Ml (n-^f/k)7/l'S-'>A0. 8 
mmo 1 ZMUL. -5 0X:iZtii£lUc. *<V9*1r)V 
y^D^y^yX-^-^MJ^f^O. 0 4m 
mo I . HJX {*<V?7)V*n? *-)\,) *»>^0. 
04mmol. [ (PhiC) CpFlu] ZrC h 
0. 04mmo l . 7ntVy83mrao l £jjat. # 
#0(1 lcOJ^t±6lSHS. ##0|1 2£0^{±1 21$ 

fig. ##0ii3<o^{±i8i9iaa^$^. m-^m. 
mm&* ? y-;n o o o m 1 t&v ^-cfi-&£f9ji: $ 

tT . # 'J ftfe . h*xy^t* 6 CI 
fc*>4>. **y?-U, [ (Ph 2 C) CpF 1 u] z 
rC 1 2**<^^Stt^»J-7-t#t^S. 

[ o 1 1 6 ] sK y -r-oiRftte. 1 1 tfrtg^fi 

5. 3mg. ##011 2<0J§-&&8. Omg, ##0)1 
3«Mldtitll. lmgtfcofc. 
[0117] GPCfcJ:**;. SflflWH 8 * (Mn) . 
^ffi^ ( Mw/M n ) tt. ##03 1 1 Oftdtt 9 8 
00. 1. 37, ##09l2<7)^il4OOO. 1. 
5 3. ##051 3<0*§£<il 7 1 0 0. 1. 58T'$>-> 

fc^aiu ^*q^^-fc^/v!»-cj)St#i.^«.. 

[0118] iBHatc^LTS^^H 1 ^. JRft£Ta -y 
hLfcfc£4 (05) , &¥*tfr7fi. flKfifctti^ 

•J U y -7-X'hhZ b . ii 

JUL. ^*q^fc&Sfc^T&£fc#x.<c>*i.&. 
[01 19JH&S0U 

ftti&mZltt: 10 0ml «D*- h ? V-fliZ. h 
^xyi4. 4ml. hV (n-^^f-;l^) r;W5-»> 
AO. 8mmo 1 SrgsJnU -5 0X3fc:}fe81W:. 

FO. 04mmol. h'jX (^7/^07x- 
IV)**7%0. 04mmol. t'.XS^D^y^'X- 
)Vis)Vn=.*?J±i;xi-)VO. 04mmo l. TuMW 
8 3mmo I £rtjlli.. 5 B£|ta£ 5B*f»:. 
-gHfciSt5St£*- b 9 U-7lzma LT3 0 JWEfcinE 
■fSkttfc:. -7 8Tre4WHRJ6fcff*->fc. 

10 0 0ml ta^-Cfi^f?±S^:. Aran*)** 

'JV-^lRfi (Yield) li. 2 8. 8mgT£>oJt. 

[01 20] aSGPCfcJ&fc. pp 

iHl (Mnpp) . frHtf/tfB (Mw/Mn) li. 2 56 

0. 1. 25X'f>->iz. nt>tifz*v-?-<?>i RX*<? 
h/i*weU:J: ^^^-;PS(cg®rs l 7 3 
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4cm->^®JDlx^h;ki& { Sffl$a. W?-*ftzA 
)V#-)l&timAZtiX^&Zbifflif>e>ixtz. 
•H-NMRfcJ&fc. 9. 6—9. 7 p P mffiSKT 

y v-gt i frf-hti *) t . WH^^tfx^am 

(CO)= (41/440) • (Ac=o/Ai4$o) • (M 
npp/4 2 ) 

io (it*. 4 Ui^y7°otr^ytiear&i4 60cm 

-•otrt^pfc&gL 4 4 Oli^tf-^qgBtSt 

tel4 6 0cm-iCDl»JK3&g. Mn PP <±PP&gC0irF 

%5KFft. 4 2<i7*Deuyo^^4Sr^) tCkOlh 
gUti-I^. (CO)coffi«l. 4 0fc=5r9. sKyv- 
gU#7-S>fc9. *«>l^H^*^-;i^*%*m»c: 
b tfbt)*~> 7t. 
[O121]Hil0!l2 

^E*«as$-«:ioomi<o^-h^w-7'fc. sagh 
20 ;Wxy9m 1 . *mmtLxm&2-**}v-i-'<> 

-fWml. h»J (n-*?^) 7VW$X>>A0. 8 
mmo 1 &maL. -5 0X:t^aiL^. ^VftJ-fls 
y^n^y^yXX^f^X^AMJ^f/l/O. 04m 

mo i . hvx c^y?y>v*u7^—>v) **ymo. 

04mmol. [ (Ph 2 C) CpFlu] ZrCli 
0. 04mmo 1 . Tu\Z\/y8 3mmo 1 2rlniX. 6 

-mm LX 3 0%&{zMS.th b b ttc. - 7 8X: 
X'AmSRKZfiZit:. RJ^Tft. 

30 Sr^-^L. isiHtx ^y-;n ooomi fcatvcn 

ffitaSiLT. #'J"7-*»t. ^yv-OlRft (Yiel 
d)«. 3. 3mgT$>oJt. #^>tut^yv-«. 
[ (Ph 2 C) CpF 1 u] ZrC 1 * E&#<0 alfeFHtttf 
y^-Tft^^. 

[0122] K&GP CtiS fc . P Ptft&<DgPr^# 
7fi (Mnpp) . JrTSttfii (Mw/Mn) 860 
0. 1. 4 9T$>r>tz. &btlfi:XV-?—<01RX'<7 
40 W^SSJg Lfc b z\h . ^;^-;pa{cieH-tS 17 3 
1 cm-'WiftlRX^ ^#SS!$*l. m^-^il 
)VX-)\&tmX%ixX\^hZbtfW>htifZ. 
tf'J -7-m 1 ^H 1 */: 0 (C M^i^^/^x;l^*^ 
A$tlT^&^Sr. HSt0)lfc^«{=fCftmLfefc^ 

[co]<oiiii. 04-cfcO. ^y-7-^i^H 1 

[0123] 

[%wc^*] xmnzxtm. ft^j (a) . ft-^j 

50 (B) . ft#B!j(D) fcitX^tiOaffl^ix*^ 
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m (c> frbzzme&m^zktzxr). wtxym 

ZtWX'ZZ. 



10 
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[03] ##0«6~7T^Lfcy tV^a^^JRft 
[04 ] ##0i8~l 0-CSBtL^y h'y^M^ftOJR 
[05]##0U l~13T«^L^yh'y^fi^0 
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(72>i6H^ mm 

cmmm *= 

3?*so<K7pmi-i u^sffiKsm 

cmwm sir e 

^«®o«frtrsi-i xmmmm 

^«»o<(fmKi-i xmmzfowg. 

JK£fEt£K*itZTB 3 #15-504^ 
(72)%®% IPS &z 

^m-x^mmrs e -202^ 
(72)f&H&g jiiia iBtt 

2&:#Ro< TpttSZTB 6#2 -203^ 
35«»o< If TflftftETB 2-2^ 



avium v> w*. 

5JH»^iRrp/h4SF 2-2-7 

azimm mm 

3?J«»o<tfr}i5^ffi2-6-14 
>fy203 

(72)im^ m# 

3c«aio<tfTff-«SI!HTa 6#3 -507 

F^-A(##) 4J028 AA02A AB01A AC06A AC07A 
AC08A AC09A AQOA AC28A 
BA01B BA02B BC13B BC15B 
BC16B BC17B BC18B BC19B 
BC24B BC29B EB02 EB04 
EB05 EB07 EB10 EB16 EB17 
EB18 EC01 EC02 FA02 GA01 
GA06 CA15 
4J100 AA02P AA03P AA04P AA07P 
AA09P AA15P AA16P AA17P 
AA18P AA19P AA20P AA21P 
AR03P AR04P AR05P AR11P 
AR21P AR22P AS11P AS15P 
BA13H BC27P BC43P CA01 
CA04 CA27 CA31 DA01 DA04 
FA10 FA28 HA35 11A61 HB35 
JA15 



